Recent studies on birds show that two steroid hormones, testosterone and corticosterone, stimulate nestling begging and growth. Here, we seek to investigate whether juvenile hormone, a major regulatory insect hormone, has similar effects on larval begging and growth in insects. To this end, we experimentally elevated larval juvenile hormone levels by topical application of methoprene, a potent and stable synthetic juvenile hormone analogue, and monitored effects on larval begging and growth in the burying beetle Nicrophorus vespilloides. In this species, larvae feed partly by begging for predigested carrion from parents and partly by self-feeding. We showed that elevated juvenile hormone levels stimulate larval begging, suggesting that juvenile hormone in insects could have a similar function to that of testosterone and corticosterone in birds. We also showed that elevated juvenile hormone levels have a negative effect on larval growth and that this negative effect occurs regardless of whether larvae forage by begging or by self-feeding. This finding shows that the effects of juvenile hormone on larval growth are independent of the effects on begging, suggesting that the mechanisms by which juvenile hormone affects offspring growth in insects differ from those by which testosterone and corticosterone affect growth in birds.
In many animal species, offspring solicit resources from their parents by engaging in conspicuous begging displays (Kilner & Johnstone 1997) . Game theory suggests that conspicuous offspring begging signals provide an evolutionarily stable resolution of within-family conflicts of interest over resource allocation because such signals are costly and therefore provide parents with reliable information on offspring need (Godfray 1991 (Godfray , 1995 . Empirical studies in diverse taxa suggest that begging levels reflect offspring hunger and that parents provide resources in relation to begging levels (Kilner & Johnstone 1997) . Recent studies on different birds show that hormones play an important role in stimulating nestling begging effort, thereby enhancing offspring growth (e.g. Schwabl 1996; Kitaysky et al. 2001; Eising & Groothius 2003; Goodship & Buchanan 2006) . Here, we seek to investigate whether the endocrine system in insects has a similar effect on larval begging.
In birds, testosterone and corticosterone, two steroid hormones, stimulate nestling begging behaviour. For example, in canaries, Serinus canaria, and black-headed gulls, Larus ridibindus, levels of maternally derived testosterone in the egg yolk are positively correlated with begging and growth after hatching (Schwabl 1996; Eising & Groothius 2003) . In pied flycatchers, Ficedula hypoleuca, levels of circulating endogenous testosterone in the nestlings correlate positively with begging and fledging success (Goodship & Buchanan 2006) , and in black-legged kittiwakes, Rissa tridactyla, experimentally elevated levels of corticosterone stimulate begging (Kitaysky et al. 2001) . By contrast, levels of maternally derived testosterone in the egg yolk of European starlings, Sturnus vulgaris, correlate positively with growth but negatively with begging at hatching (Pilz et al. 2004 ). Thus, while there is good evidence that hormones affect begging and growth in birds,
